Ets-1 positively regulates Fas ligand transcription via cooperative interactions with Sp1.
The FasL/Fas system has been implicated in smooth muscle cell apoptosis and atherosclerotic plaque instability, a process that can lead to plaque rupture, precipitating myocardial infarction and sudden death. The transcriptional mechanisms regulating FasL gene expression in vascular smooth muscle cells are poorly understood. We recently described a novel mechanism mediating inducible FasL gene expression in smooth muscle cells involving the zinc finger transcription factor Sp1 (Kavurma, M. M., Santiago, F. S., Bofocco, E., and Khachigian, L. M. (2001) J. Biol. Chem. 276, 4964-4971). We now show that FasL gene expression is governed by cooperative activation between Sp1 and the Ets family of transcription factors. The overexpression of Ets-1 was sufficient to induce FasL promoter-dependent expression and protein synthesis. Ets-1 activation of the promoter was abrogated either by deletion or mutation of the Sp1 binding site. The overexpression of Ets-1 together with Sp1 produced cooperative activation of the FasL promoter. Sp1 induction of the FasL promoter was abrogated by an Ets-1 mutant lacking the activation domain. Conversely, Ets-1 activation of the promoter was blocked by an Sp1 mutant bearing the DNA-binding domain. The mutation of the (-365)GGAA(-362) element in the FasL promoter abolished Ets-1 activation and attenuated Sp1-inducible gene expression. Immunoprecipitation and supershift experiments revealed that endogenous Ets-1 and Sp1 physically interact and co-occupy this site. Thus, FasL gene expression in vascular smooth muscle cells is mediated by cooperativity between Ets-1 and Sp1.